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Trigonometric Formulas and Identities
The Fundamental Trigonometric Identities include:

Reciprocal Identities

sinu = cosu =
cscu secu
CSCU = — secu =
sinu cosu
Quotient Identities
sinu cosu
tanu = cotu =—
cosu sinu
Pythagorean Identities
sinu+cos’u=1 1+tan’ u =sec’u

Co-function Identities

. T /4 .
S| ——u |=cosu COS| ——u |=S8SInu
2 2
w /4
CSC(E—L!] =secu SCC(E—TJ) =Cscu

Even/Odd Identities

sin(—u) =—sinu cos (—u) =cosu

csc(~u)=—cscu sec(-u)=secu

tanu =
cotu

cotu =
tanu

1+cot’u =csc’u

tan(l—u)=cotu

2

cot(z—u)=tanu
2

tan (—u) = —tanu

cot(—u)=—cotu



Formulas include:

Sum and Difference Formulas

Double-Angle Formulas

sin2u =2sinucosu

Power-Reducing Formulas

1-cos2u
2

sin*u =

Half-Angle Formulas

. u l—cosu
sin— =+, [———
2 2

The signs of the sine and cosine depend on the quadrant that u/2 lies in.

sin(u+v)=sinucosv+cosusinv
sin(u=v) = sinucosv—cosusinv
cos(u+v)=cosucosv—sinusinv

cos(u—v)=cosucosv+sinusinv

tanu +tanv
tan (i +v) = ol T ALY
l1-tanutanv
tanu —tanv
tan(u—v):—
1+tanutanvy

cos2u =cos’> u—sin’u
=2cos’u—1

=1-2sin*u

: 1+cos2
cos" U=——

tan® u

tan —
2

1-cos2u

" 14cos2u

u l-cosu  sinu

sinu

1+cosu



Product-to-Sum Formulas

sinusinv = %[cos (u—v)—cos(u +v):|

sinucosv = %[sin(u +v)+sin(u —v):l

Sum-to-Product Formulas

. ; . (u+v U—v
siny +sinv=2sin cos
( 2 ) ( 2 ]
% u—v
cos
) [ 2 )

U+
COS#U + coSv = 2¢0S

1
COSUCOSV = 5[cos(u —v)+cos(u+ v):|

cosusiny = %[sin(u +v)—sin(u —v)]

) ) u+vy. (u-v
sinu —sinv =2cos sin
( 2 ) ( 2 )
+v). (u-v
sin
] ( 2 )

. {u
cosu —cosv=-2sin



Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 0 < /2

e sin6=m csc(i*‘—xp—

g hyp. opp

< - adj _ hyp.

- & cosd o sec 6 2!

Adjacent tan 8 = Op—l.)' cotd = adj.
adj. opp.

Circular function definitions, where 8 is any angle

. r
sin 6 = D cse = -
r ¥y
X r
cos § == sec § = —
r X
% x
tan 8 = o4 colt § = =
x Yy
Reciprocal Identities
. 1 ] 1
Siny = ~—— COs y = ——=== tanuy = ——
cSe 1t S€C U cot u
| 1 |
csCie = —— secu = cotu =
S u cos u tan u
Quotient Identities
s 4 cos i
lan u = ~——— coty = —
COs u sin u

Pythagorean Identities
sin®u + cos?u = 1
1 + an?u = sec®u 1 + cot? u = csc? u

Cofunction Identities

sin = u) = cos it
2

cos(z — u) = sinu
o s

m

cot(i . u) = tan u
L

scc(i = u) =cscu
m

csc(i = u) = secn

tan(z - u) = colu
2

Even/0dd Identities

sin(—u) = —sinu cot(—u) = —cotu
cos(—u) = cos u sec(—u) = secu
tan(—u) = —tan u csc(—u) = —cscu

Sum and Difference Formulas

sin{u £ v) = sin u cos v + cos usinv

cos{u £ v) = cosucosv F sinsinv

tan u % tan v
tan(u + v) = —————-
( ) 1 ¥ tan wtanv

Double-Angle Formulas
sin 24 = 2 8in 1 cos u

cos2u = cos?u —sinu = 2cos2u — | =1 --2sinu
2 tan u
tan i = ——
1 - anu

Power-Reducing Formulas

Sil12 u= L_—__CS)_S_Z_I_A_
2

' 1+ cos 2u
2

tan?u = LRy )

1+ cos2u

Sum-to-Product Formulas

+ -
sin.u + sinvy = 25in(u 2 V) cos(“ 2 V)
sinu — sinv = 2 ¢ (u a v)sin(u - V)
1 v = 2cos| = 2
el
2

cosui —cosv = —2 sin(u ha v) sin(“———">
) 2 2

Product-to-Sum Formulas

u+
cos u + cosv = 2cos

1,
sinusinv = -2-[cos(ll —v) — cos{u + v)]

|
cos U cos v = E[cos(u = v) + cos(u + v)]

sinuwcosv = %[sin(u. + ) + sin(y — )]

. 1. .
cos usiny = ;[sm(u + v) = sin{u — v)]




